Approaches that mitigate doxorubicin-induced delayed adverse effects on mitochondrial function in rat hearts; liposome-encapsulated doxorubicin or combination therapy with antioxidant.
This experiment was designed to evaluate whether or not liposomal encapsulated-doxorubicin and combination therapy of free doxorubicin with coenzyme Q10, an antioxidant, mitigate the delayed adverse effects on cardiac muscle mitochondria. Rats aged 7 weeks were divided into the following four groups; rats were injected with doxorubicin or liposomal encapsulated-doxorubicin, total dose 15 mg/kg. The doxorubicin group consisted of two subgroups depending on diet, i.e., standard diet or 0.2% coenzyme Q10 diet. Mitochondria from cardiac muscles were prepared from rats aged 13 and 35 weeks. No significant decrease in the activity of complex I of the mitochondrial electron transport chain was observed in rats aged 13 weeks among the groups, however, significant decreases in the activity in rats aged 35 weeks were observed in the doxorubicin and liposomal doxorubicin groups compared with the corresponding control rats. In contrast, no significant change in complex I activity was observed in rats fed with coenzyme Q10 diet irrespective of doxorubicin treatment. From these results, not liposomal encapsulation of doxorubicin but combination therapy with antioxidant might be expected to reduce the delayed adverse effects of doxorubicin on heart mitochondria.